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An encoding method in a mobile communication system is provided. The method comprises selecting at 
least one adaptive coding rate and at least one modulation method according to estimated forward 
channel characteristics for a plurality of transmission antennas, based on BLAST-decoded signals 
received from a plurality of reception antennas; coding and modulating a plurality of transmission signal 
layers generated for transmission by the plurality of transmission antennas according to the selected 
adaptive coding rate and modulation method; and transmitting the plurality of transmission signal layers 
to the plurality of transmission antennas simultaneously by way of V-BLAST-coding. 
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1. — w&^m.mMi£&&&&m%mmAMC) : &&, &&&& 

5 AMC^W> *5tf*a^fctt^tttt*fc«*aM? BLASTS 

amc aim, ^«jg{*ita<jiu^^it#tt*iii^if#^^3i 
SM^w^cfiitt^jawswii^sairtawfliiiiftj, blast 



2. 1 0fififi<I«#. AMC 



15 3. m&%Lmm#2ffi&Mist4k> act. amc^i&#i^: 

blast ^aii^&^^iftQ^iftfs^&tT 

BLAST ftTO, mil^l*^*«raa^7C; KJLS 

#itteit^, ^^aitttffl^it^afi 1 blast mm&jmTt, 

20 ffla:ai!f^^*ftitfrfR]<t3t#'i4c 



4. tt«&M*3j?ftttitt#. ikMnstt-^jSi 

«rtt*tfe*»«^rfe, #«igi?Tli^rfe, aft£lt^£fe#*f * g blast 
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mcs mmn&, m?mmm&2tmxmtiftmi(tftmm.ft&. 
blast ttkM^-yt, m^m.& blast ^m&fc&mnffimTtmrt 

15 

JtflJi^^ftft^ftftiRttft^aff BLAST 

a3±«ffl*»»^««if blast #m&W7G, »i±&sm«* 

20 m&mfomm.®mm&mmmi\-%&-, 

M&mm&)&&mWi&4f v-blast mm. 
25 7. nm&mmt 6 W34W*i*. ffl^ttffirftfiritw* 

SfTlfiHtaW SNR^^^m-^litBt,^# 1/3 QPSK 

30 
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a ffl m * 1? KI3/3W 



sutrisntmw snr^/Jn^— mm.^^m~mm.H,m^2/3 
mm&&m qpsk^& ; 

5 mm^mmm snr ^^^m = mm.m, 2/3 n^it^^a 

16QAM^^o 

10 

10. m^^j^^ 6 ffi&Mijte, &mn#m*mn®.m 

11. mmum^&e&Tiii&ijjte, mm blast 
15 ^ma^^^^^^^^^^f^^gi^S; 

20 12. m^&fj^* 6 #fi£itt3r&, v-blast mm& 
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U m =ft 



ga£&«y£§£HAMC)i& AMC &i|fc#L 10, fflTSil^ 

a£*T&«. Jtsfjfiifcflr-g-a^illffiVWs WS^S§ AMC £##L 20, 

£m*g£l»Wilfrft^if#«:*ft# Mcs(^fij^^^r^)0^ij, 

25 t£ AMC 10 fijg, ^itfeitH 12, fflT»i±'ttJl»j±& 

ft&m&MMmjrm, ^mmmm^^Mm^^mnmm; mm 
H, ffl^ ar^^m 13 +mmtomw.mftiitftmm&$LtRi 

30 WX»«i*15, ffl^*UM&***£&* 14MffcB&<]^^ife*g34^f^5i = 
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tt m ^ 312/1131 



AMC £Jt#l 20 MCS mm&%, 21, Jl^fi£gM AMC 

io ^*f^iu(R]fg3t#tt*^# mcs mm» 22, 
mffiJA amc ^i&m 10 smitt mcs ^»j^w«^j6¥*»rsi5r«[ 
5 mmnmrn-, mmmm.® 23, js^raig mcs mm*tt&mm& 22 
^mmm^mmmmfmm^.m i &Rmm 24, rn^-mm mcs a 

#!Gi*»#ftiB*iti!l»lt^« 25o 

10 amc mwttii 10 m amc 20 

*tt^ai±fi««i&w*i^^*fi<iiririRi^ritw snr *atf 
MCS ^^^pim^ttitwmiRj^mw SNR 

15 *tmcs xnjmtfmmi&M&ffio 

20 a 2 ^tBT-^mMW^ smL(mm\t)m%mm : i%mm%i&ztm 

*^^mcs a««if^W3brtt. 

#|J&, S^tit SNR 3.25dB 7.25dB Btf, 2/3 mm 

mm-QPSKm^^m^u^M^^mim^ 1/3 

25 QPSKiW^J^Tfe^:. llfc^h SISTit SNR^/h^7.25dB^^±^9.25dB 

M, 2/3 t6^iS^-8PSK(ffi^lte)«^j^rfeAWW#tt*tt 2/3 «ii 
fH^-QPSK m#tt&*:. a#it SNR 9.25dB ftf, 2/3 

^-16QAM(IE5!i|®^l^$!j)^feAW6tl#td:Stb 1/3 SBfliil^-QPSK id 
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mat, ^mm. snr 3.25<ib h, 1/3 hm^^-qpsk 

ffiUljte, ^fit SNR ^/h^F 3.25dB 7.25dB B*, 2/3 

iH£iit$-QPSK mM1f&, ^mm. SNR ^'h^ 1 7.25dB 9.25dB 

Bt, 2/3 mmm^-spsK snr 9.25dB 

5 H, i^#2/3^^3l^-16QAMli$!j^-^ 0 

S 3 ^tB#MS 2 #J MCS |g£ij#j3tc 

3 #t^, mcs mm i 1/3 i^^3I¥-qpsk mmim, 

10 MCS 0S'J 2 2/3 ^Sijg^-QPSK ill MCS 3 2/3 

^it^-8PSK MMJj&, MCS 4 2/3 H5i3E^-16QAM 

WT#^5Sffl^^M^^^^g3S^^$iJ^(AMC)^#^^^ 

15 mm®. 

AMc^m io mmmmf^ nmmtm^nm^m n mm 
&mmi£M amc 20o 

20 

amc 10 MMM^r 14 migteitWmri^^it^tt^^iiJ^ 

m^mitinM^^R^ 14 mmm%r 15 ^n^ 0 

25 ^ AMC RMU 20 AMC 10 MCS MJltf, 

amc 20 w mcs mmmmm 21 m«iftft#f3t#tt*&#*# 
mcs #Rmmmm&}Mcs mm*rtMfomm.mi?mm, mm 

30 AMC Mttfl 20 22 MCS *53iJff]J&;tii^il« 
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mmmmnm^R, ^R^m^m mcs mimm$zTMMJf&5fctt 

5 

Mo 

10 mm, amc #**&&£*m»it*wi*«T, 

amc ^^&^^-^ 0 
20 ^T^ii-t&gft, ^$g*aBjw-#^^a^^^6<] amc a 

#^Jfi: AMC^^m, KX**i^^*ife^.«W««Cflr**ff BLAST 

mm. #M&%M^m*fcitmfo<iimw®i; ur amc & 
25 ftatur^JS^fTtfinffiiiiH. blast tt*9*fB&Jttir?Jsn 

««i9(AMC)^r&. Mm^^m^mm^mm^mn blast 

30 ftfffii »ttte/S»fct£**^8ia*r BLAST JIWfi«Jf£7G. fij^ait^ 
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5 

10 £Pft@*: 

s 2 ^mTtfugftntitt snr aaiwsH* mcs mmmmmmm 

® 3 ft^fcBmffl MCS ^£lJ#Ji£; 

m 5^ttlT«$g^:a0JW D-BLAST#H3R^fi«Ii3$*ttafcf^^rfei 

® 6 ^mrm.m^m^m^mm qpsk blast w 

S 7 j^tfJTISIBJ^IB^&lt^S&BJ QPSK BLAST ift 

20 lH^tttS; 

9 8 ^&mm*%®M®%j&mMmm amc 

Hi 

ffl9^ffiT*«*»WW»aa#3RSlEWAMC«*«ltt». 

25 

« blast #*#^«*&a 
30 ^awflufctttk, iraj±itjtatSc«^a*KW»itfl<iftii»[a*ti» 
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BLAST D(Xd-^)-BLAST *P V(SS:#])-BLASTo 

BLAST W«RR*it^«*B*^||AW»ltft*^raaffl^WAai, 

ipMo d-blast m v-blast 3Lm&}E.mmmT%.M&mm 

IH 4^fcB7 d-blast #^^^tfitl^Ett^#^rSc 

10 

d-blast #»JK«ai±^—Sit^«»!ttS:^3£— Jl» 

® 5 ^tBT V-BLAST #^3R^W3^*ttiftf^^rfe. 

15 

v-blast ftmmmmft&fe%M^m*%tt&mtf}$tffio sift, 

^NlW8fig£&fr2$ttaa± (spital and temporal axes) Itil^. 
@ 6 ^mT**AW?5^M^«Kl QPSK tttlffl BLAST ft 

blast mm&j&m*jMiimm%%a zf(&#). mmsecs^ 

^^^^^^^^^^^^^^^^^^^^^(nulling)^ INV H 
ft. WSiatfii#^^m(MMSE, ZF)|ft^ft*, ^Il^^t* 

30 9 7 *tfJTft*JWIQI > MSMt^tttt QPSK + tt BLAST Mi%®, 
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1X\±.ffim, & BLAST + , JRfflaJt^^^a^A^SIttEJlk^ 

new* wars*. Rtt«&*ra*. 

5 

s^mHjf, A7«Aft«^iiu. ^stm-f+ii^ie amc 

% BLAST ttfrfc^. ig BLAST ffl^*«ffi^#«ri»lfifittW £ 

m s m*&uffi*%wM®mm.in%m&i amc tt^Antfi 

H3 o 

is jam s ffi^> 1fcffi*%:W&}®%}M.mM$t&} AMCt#^:AMC 

ioo, ffl^aatt»ai±^-t*ft>»^tt no ««cffir«4Sc«-9. 

«i wMfi amc 200, m^um^mmnmm.^, a 

mcs mm, tM&*mttft*&j&tt*ft«JB. 
20 mcs aj±a^^*^a#ife«^f^^siTffl^j, 

amc ioo ^^^#^^1*1, #ja AMC Rtttil 200 

25 

AMC 100 BLAST #05% 120, ffl^afcttfcJBail 

^^m^mm^mm^m^, m^m^mMn^mn blast m 

f&iH&Tt"* 130, JBf a&ttJB^ BLAST 120 2irm^^7C, 

aa*#^«*ttihtiri«iHit»»tti 140, m^um^mmt 
30 it* 130 *fcimmfammftfe*mmm-%&, 
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afct^at^ss**** g blast mmm 120 ^mTtmnmm-, mmm 

150, ffl^aj±»Jt^*^ft»«# 140 *IMIttft8&fr 

ifrm*£*R ; t^ftro^ 160, m^mft&tt^m*ttJAmm.2:5i*R 

5 

AMC2t|*#l200'&t£: MCS m%mnm 210, ffifflMAMC 

100 &®tomfamm&&*m&%:ttKi&to mcs ^ 
« 220, m^mmmmm mcs ftfflttfe^traa*, 
mm&tt$iffimfWim; mm&oR® 230, jB^raig mcs mm, m. 
10 i±£*rx&**rfc««3* 220 *mm®%Mmmmfmm.3i*R', mm 

& 240, MCS IOm*g£:«iJ27&, afct£lt^SS**W 

fiatx»# 230 ^m^^mmmmmm-, w& blast ^s^-Tn 250, 

260, WttaS#»W7n*!fi:B*«itt±AWM^^. 

15 

MCS M'J&#3& 210 Bp&&£*&ltt AMC 200 
3&*§-$5#J AMC 100 ft. ^ MCS 0£iJ3£#2& 210 

zh*%m>&} AMC 100 FW, ®zbt&mM AMC giffctH 100 

ttif-wtri«oier3tj«i:*iftiP*»^«»*# mcs mm, 

20 MCS ^SiJM^PJS^o £:*:&imW#&Jifcl + , MCS 210 

amc aitm 200 ft , 

250 asift^tt no tt*3ja 

25 ^m/B^mriRHsa. 

^jtt:, amc m&m?it&m&Mi&mmi]&mmi L &+Mfato 

it, WJ.-SrT^^^IrI MCS *5S5FP#.» MCS «5£c ^ AMC I^pI 

30 
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&m mcs m&asi mcs mrnxmrnm^ amc ^itm 200 i$#tw 
^m^m 250, bp.. ^iitis^fij^^^rfe*i3jjszffl^itr[«]^it= *a 
£, #.ah mcs mcs mmm^ amc 200 «r*£it 

^250, SP: ttflM^MCS »»JSJB^#^ttlRHSrat. 

5 

mcs «^»t», ^a^WJE^iirisjf&atWtt+wjft** 
«c«iiirifiHirit«Ftt«i mcs ftad&«»aitt. ^b, s^ji#iM 
«w«risafl«M*ttW mcs ftjM, ##}#fi£ift mcs a»j*rajstfla^ 

10 

mcs m^*, fjpSiftmttThw^^tiffifefitwffiratjR 
M. #Rmi£um£it®mfomm®ii$mmm*m&m^ mcs 

15 !2lT3«FXt«**^9iWII?fta#fiRae«F AMC i^Wiftfiafcfrifc 

20 AMC giRcfll 100 fi<l BLAST ft fig $ 120 *E®&£-f^&^ HO 

25 

AMc^^m ioo ffimi&fcrtm no ma^mJA blast mm» 120 
m&mmTt, m.^m^m^T\-m^mm.^, #s. amc 

100 fctttrWWfote«4#ttfi«BI*ttW AMC 200o 
30 AMC 100 140 m^SftitttitH 130 ^feitto 
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itM^^^g BLAST 120 to^^iMWi. ilii^lt 

^aj»«ttW7C«IR»:ai±fSflt*X^» 150 fllflffl^ 160 BtttM 

5 

raW. S&lft AMC £1*01 200 

MCS 05lJo #iJ£P, ft^ra MCS SIsS*. AMC %M 

200 «iBjRM^wiri^«a#tt*ifi#»# mcs #*e#f 

10 &4f*l 200 &#*£*>Mffflttit<Rttti*g MCS #JE4?^ 

MCS ^^JiSffl^+i^lur&I^ato 

15 #J$lttS2ft3, ^ ftrfr^at ft SNR& 3 25dB~7.25dB ft fall 1*1 

B*. $ MCS iOJ&#tl 210 MCS mm 2o ^ftlfo'fijtft SNR 
& 7.25dB~9.25dB ft 01 f*J W, MCS &#J&#« 210 i&# MCS 

20 AMC &ftm 200 ft^fi^ 220 &j&£5t^$ft&Xr'&ttft«& 

#ij£fl, #MiS3, ^it#MCS &#j2&t, AMC £I*#L 200 ft 

mamm 220 mis mcs &»j 2 x*&jgft#$$r2&$g(aj±:£ 
25 4t^ifcfimjm£)&*raA> 230 mcs *gjgij 2, a 

iiatw^tt^xtiawttafc^ftMatTflra^, 240 mm 

MCS iKSiJ 2 fti^'J^mCQPSK), »i±£|*^8*Xttea£#M£«- 

30 blast 5ba^x: 250 aa&*t^«*te&*f^#tf 
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260, W^ail^^^«#J«i^lt?ii7C«HtStt^_h^W 

mmmfa<n%Lft&*m&ffifamm&i mcs mn, mmmmmmft 
mmm mcs mwmm^mmmmmnmmmmm, #»j±£>m£i* 

10 

m 9 ^&Tmffi*&wm&mm.m%k$t&} amc 
m.to&mmw#mmi?&;toi#M amc i&#*gtk, *s«*£e&<j amc 
itb^h, &mm*$>m&i amc ias-*, ^w^i«i£(2Tx)*@ 

20 

^§b^f*i; aaxm&ft&^&fc^&wfti&fate^fflfi 1 blast 
25 »M*ft£*ttftj*«&ttfriiftJ8i mmmmft mcs ia 



15 



03149138. 3 



i# m =& m m 




16 



03149138. 3 



u m 1? m m %2/m 




03149138. 3 



u m 1? m m ^3/sw 



3 



MCS 




«'J 


1 


1/3 


QPSK 


2 


2/3 


QPSK 


3 


2/3 


8PSK 


4 


2/3 


16QAM 



14 




Ml(^/TEf!l) 




• • • 


















I I 


\ I 





18 



03149138. 3 



« m 1? m m 



ms 




19 



03149138. 3 



« m 1? m m 



6 



1 .OE+00 



SER 



1.0E-01 



1.0E-02 



1 .OE-03 



1 .OE-04 



1.0E-05 




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

SNR 

BLAST SERl£&S(Tx?c£$2, QPSK) 



20 



03149138. 3 



u m 1? m m 



17 



1 .0E+00 



1 .OE-01 



1 .OE-02 



1.0E-03 — 



1 .OE-04 



1 .OE-05 



1 .OE-06 




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SNR 

BLAST SER&t&(Tx?c££4» QPSK) 



21 



03149138. 3 



% m ^ m m mi/m 




22 



03149138. 3 



u m 1? m m 



#Rt#(i 1 ) 



-5 -3 -1 1 



5 
SNR 



AMC+BLAST (4Tx) 
■T- AMC+BLAST (2Tx) 
AMC 



9 



11 



13 15 



23 



